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57 ABSTRACT 
An environmentally protective bilge water disposal 
system utilizes an inverted dome gravitational oil sepa 
rator unit in combination with an engine exhaust flash 
water vaporizor to remove and recover oil contamina 
tion from the bilge water prior to its disposal by flash 
evaporation in the exhaust stack. The system is capable 
of operating continuously under regulation by an elec 
trical control arrangement that ensures safety of the 
engine, and shutting down of the system if certain key 
components do not function in a proper manner. The 
system includes a pump, an oil separator, control valves 
and sensors for various operating parameters and me 
chanical functions of the system, such parameters and 
functions including bilge fluid level, water pump func 
tion, water flow valve function, engine fuel pressure, 
engine throttle air pressure, engine exhaust stack tem 
perature, separator function, separator dome position, 
and oil storage level. Processed bilge water from which 
oil contaminant has been removed may be discharged 
directly overboard the vessel if desired. Recovered oil 
is stored in a suitable oil storage tank aboard the vessel. 

16 Claims, 4 Drawing Figures 
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BLGE WATERDISPOSAL SYSTEM INCLUDING 
OL RECOVERY MEANS 

BACKGROUND OF THE INVENTION 
The present invention relates to a system for dispos 

ing of bilge water in marine vessels in a non-polluting, 
environmentally protective manner, as well as in a safe, 
automatic and dependable manner with respect to the 
vessel's operation. 

Virtually all larger ships and boats have bilge water in 
various quantities that must be periodically disposed of. 

10 

Ship water invariably is contaminated with oil from 
cargo tank wash-downs, engine oil leakage, and other 
sources, as well as other impurities, such as cleaning 
compounds (detergents, caustics), cargo leakages, and 
other such remnants of activities carried out on board 
the vessel at one time or another during its operation. 
Previously, and even in present times, the bilge of the 
vessel is simply pumped out and overboard, resulting in 
serious contamination of waterways and harbors. To 
meet this environmental threat, governmental jurisdic 
tions around the world have enacted various legislative 
mandates against the discharge of water pollutants 
from vessels, particularly oily contaminants. Since bilge 
water is a substantial source of such oil contaminants, 
the need had long been recognized for a system to 
remove the oil from the bilge water prior to discharge 
of the water overboard and to enable recovery of the 
oil itself, a valuable commodity. In known systems, 
bilge water is cleaned of its oil content by centrifugal 
systems, gravitational settling tanks, and filters. These 
systems have their own advantages as well as their 
shortcomings, depending on operating conditions of 
the vessels in which they are installed and depending on 
the nature of the bilge fluids themselves. 

It is known, for example, that filtration of oil from 
bilge water will work well where the oil content of the 
bilge water is small. However, where substantially pure 
oil slugs are encountered, filtration becomes a most 
inefficient and tedious method of cleaning the bilge 
effluent, since the filter units normally installed on 
vessels for this purpose are limited in the amount of oil 
they can remove by their physical size and flowrate 
capacity. They require constant changing of the filtra 
tion screens or cartridges when the units have reached 
their limits of oil removal ability, and such limits are 
reached quickly when a substantial amount of oil is 
contained in the bilge water. Since such filter changes 
must be done by a ship maintenance man or crew, and 
since most filtration systems shut down the filter unit 
automatically when their capacity is reached, the cost 
in terms of man hours and filter units is substantial. 
The inventor and assignee of the present application 

are aware that previous efforts to separate oil from 
bilge water include such systems as shown in U.S. Pat. 
No. 1586,449 to Jones, as well as U.S. Pat. No. 
1921,689 to Meurk, and more recent U.S. Pat. No. 
3,425,556 to Volker. Still other prior art examples are 
seen in U.S. Pat. No. 1,406,950 to Fackert and U.S. 
Pat. No. 1,425,289 to Robinson. They are also aware of 
a floating dome-type oil-water separation unit such as 
described in U.S. Pat. no. 3,628,660 to intVeld. 
Applicant and assignee are also aware of previous 

efforts to dispose of human waste products on vehicles 
or vessels by burning or evaporating the waste products 
using the engine of the vehicle or vessel as the heat 
source, particularly the exhaust manifold or stack. U.S. 
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2 
Pat. Nos. Re.26,891, 3,504,797, 3,615,010 and others 
issued to James S. Reid and assigned to Standard Prod 
ucts Company of Cleveland, Ohio are illustrative of 
waste water evaporative systems using the exhaust 
manifold of an internal combustion engine as the heat 
source. The following patents show additional illustra 
tions of systems known in the prior art for disposing of 
human waste water through vaporization thereof in the 
exhaust stream of the internal combustion engine of a 
vehicle: U.S. Pat. Nos. 2,565,720, 3,731,490, and 
3,740,773. 
The inventor is unaware, however of any prior art 

usage of a bilge water disposal system using a floating 
dome oil separating unit for removing oil contaminant 
from the bilge water in combination with an exhaust 
stack vaporizor for disposing of the water thus sepa 
rated from the oil in a fully automatic and continuously 
operating manner under the control of a sophisticated 
regulation arrangement that ensures safe operation of 
the system at all times. The present invention has 
grown out of the recognition that such a system is 
needed in the maritime field, and, as will be set forth in 
detail below, represents a unique and marked advance 
in the art. 
The floating dome oil separator referred in herein is 

shown in two of its basic formats in the above-men 
tioned U.S. Pat. No. 3,628,660 as well as in British Pat. 
No. 1,212,553 published Nov. 18, 1973, the latter 
being based on a convention priority application in the 
Netherlands, now Netherlands Pat. No. 137,121 dated 
Mar. 16, 1973. The present invention incorporates 
means responsive to the position of the dome to shut 
the bilge disposal system down until the oil accumu 
lated in the separator has been discharged in particular 
manner as will be described in detail below, the oil 
discharge phase of operation also backwashing with 
clean water the oil coalescing screens used in the sepa 
rator to further clean the bilge water being processed 
before its discharge to the engine exhaust evaporator or 
overboard the vessel. An automatically regulated in 
verted dome-type oil-water separator with a pneumatic 
control system is commerically available from Hy 
drovac Systems International, Inc., Rockefeller Plaza, 
New York City, 10020, and is used in many applica 
tions for separating heavier and lighter fluid constitu 
ents. Separators of this type are especially advanta 
geous aboard ship since they are relatively insensitive 
to ship motion or entrained gases or solids, fully en 
closed, operable over a range of 0-100% oil to water 
ratio, operable with oils up to about 0.975 specific 
gravity, operable at virtually any temperature above 
freezing, and processed water can be discharged rou 
tinely with 10 parts per million (PPM) or less oil. In 
addition, an inverted dome oil separator of this type is 
especially adaptable for use in the fully automated bilge 
water disposal system of the present invention since it 
can be readily modified in accordance with the present 
invention to cooperate with an engine exhaust stack 
evaporator system to enable automatic, continuous 
bilge water disposal under a wide range of conditions. 

SUMMARY OF THE INVENTION 

The present invention relates to a bilge water dis 
posal system, including means for separating oil from 
the bilge water before disposal of the water. Bilge water 
including oil contamination is drawn by suction into a 
hermetically sealed floating dome oil separator of the 
type shown in U.S. Pat. No. 3,628,662. As described in 
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this patent, oil is separated from the inflowing bilge 
mixture of oil and water, with the separated oil accu 
mulating under the top of the floating dome of the 
separator due to the different specific gravities of the 
liquids. Depending upon the oil content of the incom 
ing bilge mixture and the specific gravity of the oil, the 
dome rises quickly or slowly as more or less oil is col 
lected during any span of time. The suction of bilge 
water into the separator is maintained by pumping 
processed water from the outlet side of the separator, 
this water being relatively free of oil contamination. 
However, since the processed water may still contain 
small amounts of oil or other dissolved contaminants, 
overboard discharge of the water is not always desir 
able and may even be proscribed by law in certain 
areas. The present invention therefore contemplates 
disposal of the water by flash evaporation of the water 
in the hot exhaust stream of an internal combustion 
engine aboard the vessel. 
An elaborate control arrangement is included within 

the system, and in itself is considered to contribute 
significantly to the uniqueness of the present invention 
with respect to the prior art in this field. The control 
arrangement of the present invention includes means 
for sensing bilge fluid level, water pump function, water 
valve flow function, engine fuel pressure, engine throt 
tle air pressure, engine exhaust stack temperature, 
separator function, separator dome position, and oil 
storage level. These functions are sensed electrically 
and electromechanically in most instances resulting in 
a compact, efficient system that can be designed to 
utilize solid state electronics to the maximum. The 
controls are arranged to ensure that bilge water is 
pumped out under high bilge conditions automatically, 
with oil being separated from the water and sent to a 
storage tank automatically at periodic intervals, and 
with processed water being sent to the stack for vapor 
ization only when the engine is operating at full power 
and the stack is sufficiently hot to cause instant flash 
vaporization of the water flowing to the stack. Manual 
selection of overboard discharge of processed water is 
available with the present invention, and the system 
furthermore is designed to continuously monitor its 
own operation, with interlocks, indicators and alarms 
being provided to shut the system down, indicate the 
area of malfunction, and to acoustically alert the main 
tenance crew when a malfunction occurs. 
As will be more completely set forth in the detailed 

description of the invention, the system embodying the 
present invention utilizes the self cleaning capacity of 
the floating dome oil separator to full advantage by 
drawing processed water from the separator during 
bilge water disposal operation until the dome is at its 
high limit (maximum accumulated oil under the 
dome), and then automatically ceasing the pumping of 
water from the separator while the separator unit is 
backwashed with water under positive pressure to dis 
charge the oil under the dome to the storage tank and 
to clean the coalescing screens provided in the separa 
tor of oil particles caught thereon. As the separator fills 
with water, oil is discharged from the dome, and it 
drops to its lower limit, which automatically reinitiates 
pumping operations from the separator if the bilge level 
is high. The processed water may go to the exhaust 
stack duct if conditions are right for flash vaporization 
and selection of this mode of disposal has been made, 
or may be discharged overboard. 
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4 
The bilge disposal system herein described still fur 

ther includes the provision of suitable probes and cir 
cuitry for enabling the recordation of various operating 
conditions of the system along a suitable time graph to 
provide a record of operation of the system, and in 
particular when water is discharged through the stack 
and when it is discharged overboard. 
The advantages and distinguishing characteristics of 

the present invention will become more evident from 
the detailed description of the invention set forth be 
low. 

DETALED DESCRIPTION OF A PREFERRED 
EMBODIMENT OF THE INVENTION 
DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic representation of the total bilge 
water disposal system of the present invention; 
FIGS. 2a and 2b together constitute a schematic 

diagram of the system of the present invention showing 
the control and interlock arrangement in more detail; 
and 
FIG. 3 shows a preferred form of control panel used 

in the present invention. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENT 
With reference to FIG. 1, a general view of the func 

tional relationship of the various component making up 
the system of the present invention is seen. This draw 
ing is intended to convey a visual image of the manner 
in which the system operates as well as an image of the 
various components involved, but is not intended to be 
a picture of the actual structural installation, obviously. 
Likewise, FIGS. 2a and 2b show the controls of the 
system in more revealing detail in a schematic manner. 
FIG. 3, however, is intended to represent a preferred 
control panel arrangment similar to the control panel 
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contemplated for actual use in the system. 
Referring to FIG. 1, the control panel unit 10 in 

cludes a circuitry containing box (not shown) behind 
the panel, and includes on the panel itself a system 
mode selector knob 11 that enables an operator of the 
system to select a particular mode of operation of the 
bilge disposal system of the present invention. A suit 
able power supply 12 is provided, of course, and a 
master power switch 13 controls the power supply to 
the entire system. For purposes of the ensuing descrip 
tion, and unless otherwise denoted, it will be assumed 
that the power supply is on and the mode selector knob 
is in the "auto" or automatic mode position. The con 
trol panel 10 also includes a water discharge mode 
selector knob 14, which, as will be seen, enables selec 
tion of exhaust duct or overboard discharge of pro 
cessed water. It will be assumed for the moment that 
knob 14 is set to the "stack' discharge mode. 

In the Description and Claims, the use of the term 
“bilge water" is intended to denote whatever fluid 
material is in the bilge area of the vessel. It will be 
readily apparent to those skilled in the art, however, 
that the system of the present invention could be used 
on a vehicle other than a ship and even in a fixed instal 
lation environment. In a situation where the system is 
utilized elsewhere than a ship, the term bilge water 
would be intended to connote whatever mixture is 
drawn into the separator for further processing. 
The term bilge water used in connection with the 

fluid bilge content of a vessel is intended to furthren 
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compass any range of oil and water mixture. Normally, 
a range of 10 to 25% oil in the bilge could be consid 
ered normal in a well maintained ship, assuming the 
vessel is not an oil tanker with cargo tank washdown in 
the bilge. On the other hand, the oil content of bilge 5 
water could rise to an extremely high level to the point 
where the bilge content is substantially all oil. In some 
instances, the proportion of oil to water could vary 
extremely during a relatively short span of time. The 
system of the present invention is designed with such 10 
extremes in mine, and is capable of processing bilge 
water having virtually any proportion of oil therein on 
a continuous basis. 
The term "oil" is also intended to be broadly consid 

ered as any fluid having a specific gravity less than 15 
water that can be gravitationally separated from water. 
The term "processed water" or the term “water” 
standing along is intended to mean water from which 
oil has been separated or substantially oil-free water, 
generally having less than 10 parts per million oil, al- 20 
though this is not intended to be a limitation in this 
CaS. 

With knobs 12, 13 and 14 all set in the assumed 
manner as shown in FIG. 1, the engine 15 is started 
and, at some point in the ship's operation, will be 25 
brought up to full power by setting of the throttle air 
pressure control 16 which, in the present case, sets the 
throttle plate of the marine diesel engine 15 in direct 
proportion to the throttle lever control setting. Engine 
fuel oil pressure from pump 17 will rise to operating 30 
level rapidly upon starting of the diesel engine. Mean 
while, the stack exhaust 18 will increase in temperature 
up to a relatively predictable and stable value when 
then engine 15 is operating at full power. The stack 
temperature under these conditions is normally in ex- 35 
cess of 500 F. 
The present invention monitors the operation of the 

engine and senses the stack temperature to determine 
when stack evaporation of processed water will be 
allowed and when it will not be permitted. This is done 40 
through sensors that measure throttle air pressure at 16 
via electrical line 19, engine fuel pressure at 17 via 
electrical line 20, and stack temperature at 21 via elec 
trical line 22. The engine and stack sensors are electro 
mechanical or electrical and any suitable circuitry well 45 
known to those skilled in the art may be used to enable 
the functioning and utilization of the sensors. 
With the engine operating at full power setting and 

the stack temperature at a minimum predetermined 
value which will ensure flash vaporization of processed 50 
water supplied to the stack at a predetermined flow 
rate, the operation of water pump motor 23 and pump 
unit 24 connected to the motor is enabled. That is to 
say, the pump may not necessarily be turned on yet if 
there is no processed water to be pumped or if other 55 
system functions not requiring operation of the pump 
are being carried out. However, if pump operation is 
called for, as will be described below, such as when the 
bilge level is high, the foregoing described engine and 
stack sensors perform the function of telling the system 60 
that conditions are correct for stack evaporation. Oth 
erwise, if conditions are not correct, with the water 
discharge mode selector knob 14 set for stack dis 
charge, operation of pump motor 23 is not enabled 
regardless of high bilge level. This, of course, is to 65 
prevent pumping of water to a cold stack or to a hot 
stack with a slowly turning or shut off engine, or to a 
stack having insufficient flow of hot exhaust gases. 

I 

6 
Obviously, such situations would be potentially damag 
ing to the stack and the engine. The movement of sys 
tem mode knob 11 to a position different than "auto 
matic' will change the effect of the engine and stack 
conditions on the pump operations, as will be seen later 
in this description, but the assumption presently is that 
knob 11 is set for automatic system operation. 
With the engine function and stack sensors all en 

abling operation of the pump for stack evaporation of 
processed water, the disposal system rests until high 
bilge level sensor 25 connected to the control unit 10 
through line 26 senses bilge fluid in excess of a prede 
termined level. When this occurs, sensor 25 causes 
closing of a circuit to pump motor 23 enabling opera 
tion of the pump 24, which will immediately begin to 
operate to draw fluid from the bilge if the engine and 
stack conditions are correct. Pump running light 23' is 
lit whenever pump motor 23 is operating. The "high 
bilge” lamp 25a is lit when sensor 25 detects a bilge 
level beyond a predetermined level with the pump 
motor 23 not running. Motor 23 is connected to con 
trol unit 10 through electrical line 23". The pump 24 
will continue to operate until the fluid level in the bilge 
drops below a predetermined level as sensed by low 
bilge sensor 25' connected to the control unit 10 via 
electrical line 26'. 
A stack evaporation indicator includes signal lights 

28, 28. When the stack is at its proper flash evaporation 
temperature, and engine conditions are proper, the 
"stack evap. O.K.' lamp 28 is lit; if conditions are not 
proper, as will be more fully explained below, the 
"stack evap. fault' lamp 27 is illuminated. 
The oil-water separator 29 in the system is connected 

to the intake side of pump 24 through processed water 
line 31, 31'. The intake side of the separator 29 is 
connected to the bilge pipe 30 which extends into the 
bilge area 30' of a vessel. Normally, the separator 29, 
lines 30 and 31, and pump 24 are first filled entirely 
with water from a suitable supply source so that the 
system between the pump and bilge is entirely primed. 
Thus, it will become evident that operation of pump 24 
will draw processed water from the separator 29 and 
that simultaneously bilge water will be drawn up into 
the separator through line 30 due to the pressure differ 
ential set up by the pump between the bilge and the 
pump. A suitable filter screen (not illustrated) is nor 
mally provided in the foot of pipe 30 to keep debris and 
larger solids out of the separator 29. Suitable check 
valves in the lines 30 and 31 are also normally provided 
to maintain the prime of the system. 
The outlet side of pump 24 is connected to water 

lines 32, 32 which lead to stack spray unit 33 in stack 
18. A flow regulator 34 ensures an even, pre-set flow 
rate to the stack spray unit 33. In the stack, the pro 
cessed water is instantly flash vaporized and the vapors 
flow out of the stack with the engine exhaust effluent. 
A pair of water flow control valves 35, 36 are pro 

vided in the processed water flow lines 31, 31' and 32, 
32", respectively. Valves 35, 36 are two-position valves 
each connected to three lines for three-way control of 
the flow. These valves are loosely referred to as three 
way valves and are conventional, electrically operated 
valves having motor units 37,38, respectively, control 
lable through electrical circuitry and switches in the 
control unit 10 via electrical lines 39, 39'. The valve 
units 35, 36 are operable to establish communication 
between one fluid line and either of two others. In the 
case of valve 35, communication may be established 
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between fluid line 31 and either water pressure supply 
line 40 or pump inlet line 31'. Water pressure supply 
line 40 is usually connected to the clean water supply of 
the vessel, and includes a normally-closed solenoid shut 
off valve 41 connected by electrical line 42 to control 
unit 10. The purpose of fluid line 40 will be more fully 
discussed below in connection with a description of 
how the discharge of oil from the separator is carried 
out. As illustrated, valve 35 has been actuated to a 
position where communication is established between 
water lines 31, 31'. The other position of the valve 
would connect lines 40 and 31 and close off line 31'. 
Valve 36 is operable to connect water line 32 to line 
32" on the discharge side of pump 24 to permit stack 
evaporation, or to connect lines 31' and overboard 
discharge line 43 while closing offline 32. Flow regula 
tor 43' is provided in line 43 as illustrated. Valve 36 is 
set manually either to a first position (stack discharge) 
as shown in FIG. 1 where waterlines 32, 32' are in 
communication, or to a second position (overboard 
discharge) where lines 32' and 43 are in communica 
tion. The manual selector 14 is set to control the posi 
tion of valve 36 to obtain the desired water disposal 
mode, either by stack evaporation or by dumping over 
board. Setting of control knob 14 to overboard dis 
charge during system operation causes signal light 44 to 
be illuminated. 
Valve position comparator sensors 45 and 46 are 

connected to the valves 35, 36 or to their motors 37, 
38, and also to the control unit 10 via electrical lines 
47, 48. The comparators 45 and 46 and their associated 
circuits compare the actual position of the valves 35 
and 36 with the command position of the valves during 
each cycle of operation of the system. If the actual 
position of either valve 35 or 36 is not in accordance 
with the position to which it has been commanded by 
control unit 10, the entire system is shut off, the valve 
fault light 49 is lit and the system malfunction alarm is 
sounded. Actually, system shut off is accomplished by 
shutting off pump motor 23 and allowing valve 41 to 
return to its normally closed position; the engine 15, 
obviously, is not shut off. 
Operationally at this point, it will be evident that with 

the system set in the automatic mode, with the engine 
continuously operating at full power and the stack 
maintaining a desired temperature, when a high bilge 
level is sensed at 25, pump 24 will be activated to draw 
bilge water into the separator 29 through line 30 while 
it draws processed water out of the separator through 
line 31, 31', and into water line 32,32' for flash vapor 
ization in the stack. Alternatively, the processed water 
could be discharged overboard at any time by turning 
valve 36 to the overboard discharge position through 
manual selector knob 14. 
The oil separator unit 29 is referred to herein as the 

inverted dome type. Two embodiments of this type 
separator are described in U.S. Pat. No. 3,628,660 and 
British Pat. No. 1,212,553 published Nov. 18, 1970. 
Units of this type, with various control systems, are 
commercially available as indicated previously above, 
and the basic separator unit perse is not considered as 
being the novel subject matter of the present invention. 
However, that is not to say that the use of a separator 
of this type in the system of the present invention is not 
considered to be novel, since the combination of an 
inverted dome separator with or without the controls 
set forth herein and an exhaust stack evaporator in a 
ship bilge water disposal system is considered to consti 
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tute one of the principal novel features of the present 
invention. 
The characteristics of the inverted dome separator 

29 lend thenselves remarkably well to exhaust stack 
water disposal aboard a vessel. For example, oil con 
tained in the water drawn into the separator is not 
emulsified by a pump prior to separation; further mix 
ing of oil and water in the separator due to ship motion 
is minimized; the separator can handle pure slugs of oil 
from the bilge; processed water is sufficiently free of oil 
at the outlet of the separator to meet many require 
ments respecting freedom of water from oil contami 
nant; the separator operates well regardless of most 
impurities or contaminants in the bilge water other 
than oil; the separator unit is self-cleaning and trouble 
free with a minimum number of moving parts, and the 
separator is sufficiently compact to facilitate its instal 
lation aboard old ships. The separator can be installed 
remotely from the pump and valve elements, only re 
quiring connection of fluid lines and electrical connec 
tions to the sensors. 
An inverted dome separator 29 generally comprises a 

closed container 60 having an inverted dome or bell 
member 61 therein which normally rests against lower 
stop elements 62 at its lowermost position. Rigidly 
conncted to the top of the dome is a link 63 connected 
to a counterweight arm 64 outside the container 60 
which is pivotally attached at 65 to container structure 
60. Link 63 extends through the container 60 through 
a watertight fitting. Arm 64 includes adjustable weights 
66 which can be adjusted to balance the weight of the 
dome 61 within the fluid of heavier specific gravity to 
be separated (water in this case) and to regulate the 
sensitivity of the dome response to oil accumulated 
beneath the dome. An air eliminator and pressurel 
vacuum gauge assembly 67 is provided so the separator 
is maintained completely filled with fluid during opera 
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tion. In practice, the air separator is connected to the 
highest point of the tank 60 which is hermetically 
sealed. 
Coalescing screens 68 separate the interior of tank 

60 into two chambers, with water to be processed or 
undergoing processing on the inner side of the screens 
in chamber 60', and processed water on the other side 
of the screens in chambers 60'. A feed pipe 69 extends 
bilge line 30 to the interior area of tank 60 within dome 
61, and an oil discharge pipe 70 having an inlet 71 
disposed very close to the underside of the top of the 
dome 61 when the latter is at its lower limit position. 
Pipe 70 discharges into oil discharge line 70' when the 
separator is operating to discharge oil 72 collected 
under the dome 61. Line 70' terminates in oil storage 
tank 73 which is provided with a high oil storage sensor 
74 connected to panel unit 10 by electrical line 75. 
Indicator light 75" is lit when the oil level in storage 
tank 73 exceeds a safe limit. 
The position of dome 61 varies in response to sepa 

rated oil collected under the dome, rising as the ligher 
oil pushes the dome upwardly in the heavier water. In 
the absence of oil, of course, the dome settles down to 
its lower limit position. The dome position is sensed by 
unit 76 which closes or opens appropriate circuitry to 
provide a signal at control unit 10 of the high and low 
limit positions of dome 61 via electrical line 77. A drain 
sump 78 permits sludge to be removed from the bottom 
of the tank. 
A separate function sensing unit 79 in separator 

chamber 60' is connected electrically to control unit 10 
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through electrical line 80, and continuously monitors 
the conductivity of the bilge water undergoing process 
ing in the area beneath the lower edge of dome 61. If 
the oil content of the water in chamber 60' in the area 
of the sensor 79 is beyond a certain predetermined 
concentration, sensor 79 enables control unit 10 to 
recognize this fact and to shut the system down due to 
separator malfunction. Separator fault light 81 is illu 
minated when this occurs, along with the sounding of 
an alarm. Unit 79 also could be located at top of tank 
60, or any other location where best sensitivity to mal 
function is found. 
Oil separator operation is as follows: operation of 

pump 24 draws bilge water into separator tank 60 
under the dome 61 through pipes 30 and 69, as pro 
cessed water is pumped out of chamber 60' via pro 
cessed water outlet line 31, 31'. Oil in the bilge water 
floats up to the water-dome interface under dome 61 
or, if it is in fine suspension in the bilge water, collects 
on screens 68 until larger oil globules form, the glob 
ules rising to the top of the dome underside due to the 
different specific gravities of the oil and water,. A layer 
of oil 72 then builds as separation proceeds, causing 
dome 61 to gradually rise to an upper limit which is 
sensed by unit 76. Until this limit is reached, with the 
system in the "automatic' mode of operation, pro 
cessed water will continuously be removed from the 
separator while the oil level 72 builds and dome 61 
SCS. 

Upon detection by unit 76 that the dome has reached 
its upper limit, the system operation is changed to “oil 
discharge' mode. At this time, pump motor 23 is 
stopped, water flow control valve 35 is automatically 
moved to its other position to establish communication 
between fluid lines 40 and 31, and solenoid valve 41 is 
opened to admit water under pressure to chamber 60'. 
Check valve 82 prevents flow of water to bilge 30', so 
oil 72 begins to flow out of pipe 70 and 70' under 
influence of incoming water through line 31. As the 
thickness of oil layer 72 decreases, dome 61 lowers 
towards its lower limit. At the lower limit position, 
sensor unit 76 transmits a signal to control unit 10 
causing deactivation of valve 41 to effect its return to 
the normally closed position; valve 35 is turned back to 
its position shown in FIG. 1, and pump 24 is reactivated 
if a high bilge level is sensed at 25. The system contin 
ues to cycle in this manner as long as it is turned on and 
all function monitors sense satisfactory operation of the 
various elements of the system. The signal light 83 is 
illuminated whenever the system is operating in the oil 
discharge mode. 
A graphic, time based recorder unit 90 is provided in 

control unit 10. Signals from various units in the system 
are combined in the unit 10 to enable recordation of 
when mode selector knob 11 is in "off" position; when 
the system is in the stack water discharge mode with 
the pump running; when the pump is not running; and 
when the system is in the overboard mode with the 
pump overboard discharge The designation "to re 
corder' in FIG. 1 shown connected to electrical lines 
39", 23' indicate two sources of signals to be processed 
for recordation. The third signal is derived from the 
position of mode switch 11 on panel unit 10. From the 
pump running signal, the mode signal and the stack or 
overboard signal, the four recordations indicated above 
can be derived in a conventional manner. 
The control panel 10 includes an "alarm acknowl 

edgment" button 91 which turns off the alaram sound, 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

10 
while the "alarm resets' button 92 resets the various 
alarm and sensor mechanisms in the system after a fault 
or malfunction has been corrected. 
With the setting of control knob 11 set to "bilge 

intake' mode rather than "auto,' and the water dis 
charge control knob 14 set to "overboard," the system 
operates continuously to dispose of processed bilge 
water overboard the ship, and independently of engine 
operation or stack temperature. With the knob 11 set 
to oil discharge, valve 35 is shifted to connect lines 40 
and 31 and valve 41 is opened to cause water backflow 
through screens 68 and outflow of oil 72 from the sepa 
rator 29 to the storage tank 73. Valve 41 is automati 
cally closed when dome 61 drops to its lower limit 
position. The knob 11 can also be set to off which 
deactivates most of the system. With knob 11 in the off 
position, however, a high bilge level will be indicated at 
25a when it occurs and suitable other signals may be 
arranged to be in an active status. 
With reference to FIGS. 2a and 2b, which together 

show the control system of the invention in more detail, 
and wherein like elements are numbered the same as in 
FIG. 1, the stack, stack fault, overboard circuits are 
illustrated in box 100. Input signals to circuits 100 are 
obtained from the fuel oil pressure sensor, engine throt 
tle air pressure sensor, and stack temperature sensor, 
all through lines 20, 19 and 22, respectively. Stack 
overboard switch position is sensed through lead con 
nector 101. Overboard light 44, stack evap. fault light 
27 and stack evap. O.K. light 28 are connected to box 
100 through leads 102,103 and 104, respectively. Out 
put signals indicative of stack evaporation or overboard 
discharge setting of switch 14 are fed to recorder 90 via 
lead 105. Stack evaporation fault signals are transmit 
ted to the remote unit alarm circuit box 110 via line 
106. A stack evaporation O.K. or enable signal is trans 
mitted through line 107 to pump motor circuit box 120, 
and a valve position command signal is transmitted to 
valve 36 through line 39'. 

Circuits 100 process the incoming signals and moni 
tor the internal operation of the circuits and various 
relays in the circuits 100 in such a manner that stack 
evaporation is permitted only when a particular se 
quence of events occurs and a particular set of operat 
ing conditions are maintained. Upon engine starting, 
the fuel oil pressure (FOP) sensor almost immediately 
closes (the term "close' signifying completion of a 
circuit indicating the occurrence of a condition to be 
sensed by the sensor) indicating that the engine is run 
ning. The circuits 100 immediately then look at the 
condition of the throttle air pressure (TAP) sensor. 
Since a marine diesel engine cannot be normally 
started at a full throttle position, the condition of the 
TAP sensor should be "open" (circuit open-condition 
not sensed). If the TAP sensor is closed when FOP 
closes, a malfunction is indicated, faulting the circuit 
and preventing a pump run enable signal to be output 
ted until the condition is corrected. If the circuit re 
mains faulted with the throttle position at less than full 
power, a sensor or circuit malfunction is indicated. 
However, is conditions are correct, the FOP sensing 
circuit closes and TAP circuit remains open until the 
throttle is advanced to full power setting. The TAP 
circuit then closes, resulting in both FOP and TAP 
circuits being closed in proper sequence. The exhaust 
stack temperature (EST) then gradually comes up to 
minimum desired flash evaporating temperature. A 
time delay in the circuits 100 of a predetermined dura 
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tion prevents a stack evaporation enable signal to be 
transmitted to the pump control circuits until this time 
period has occurred to prevent transitory conditions 
from starting the pump running and to allow the stack 
temperature to stabilize. After the time delay, pump 
operation and stack evaporation is enabled through 
circuits 100 vai lead 107. Of course, if the switch 14 is 
in the overboard discharge position, the stack evapora 
tion signal at lead 107 becomes a pump run enable 
signal and engine or stack conditions do not affect the 
signal, only the position of switch 14 affecting this 
signal. Stack evaporation is thus enabled until a mal 
function faults the circuits 100, or until the operating 
conditions indicative of full power engine operation 
cease to exist. If any of the FOP, TAP, or EST circuits 
open, stack evaporation and pump motor operation are 
disabled immediately. 
To guard against a stuck EST sensor, a further check 

is made in circuits 100 if the EST sensor remains closed 
after the TAP sensor has opened after a predetermined 
time delay. If EST sensor does not open within a certain 
time after the TAP sensor is opened, the circuits are 
faulted and stack evaporation will not be enabled via 
lead 107. Whenever any stack evaporation is faulted, 
lamp 27 is lit. The stack evap. O.K. lamp 28 is lit when 
stack evaporation is enabled. The remote alarm system 
receives a stack fault signal also to sound an alarm 
when a fault occurs and to indicate the malfunction. 
Overboard discharge lamp 44 is lit when switch 14 is in 
the overboard position and valve motor 38 at valve 36 
is commanded and controlled via lead 39" in response 
to position of switch 14 through circuits 100. 
Remote unit alarm system circuit 110 receives mal 

function or alarm signals of high oil level in the stoarge 
tank via lead 116 from high oil level storage circuit box 
115; a separator malfunction signal through lead 161 
from fault detector circuit box 160; and a valve fault 
signal from lead 131 connected to valve position com 
parator circuit 130. The remote unit system circuit 110 
is also connected to a remote alarm unit 111 through 
output line 112, the remote unit being located any 
where in the vessel remote from the control panel unit 
10 and where a separator malfunction and audible 
alarm is desired, such as in the pilot house or bridge, for 
example. An engine room horn can be connected to the 
remote unit alarm circuit box through lead 113. The 
circuit 110 processes the incoming alarm or fault cir 
cuits for transfer to the remote alarm and indicator 
111,113, shown in FIG. 2b. Indicators and horns are 
incorporated in the remote alarm unit 111. 
The high oil storage level circuit 115 receives input 

signals from high oil level sensor 74 in oil storage tank 
73 via lead 75, and processes the signals to output a 
high oil level signal through lead 116, and to energize 
indicator lamp 75' through lead 117 when a high oil 
level condition occurs. 
Valve position comparator circuit 130 receives input 

signals from valve command signal leads 39 and 40 as 
well as valve position signal leads 47 and 48. These 
input signals are processed to produce valve alarm 
signal in lead 131 if the actual positions of the valves 
35, 36 do not conform to their command positions. 
Valve fault lamp 49 is energized via lead 132 when 
such a valve fault occurs. 
Pump control circuit 120 receives stack evaporation 

enable signals from circuits 100 via lead 107; valve 
fault signals from valve position circuits 130 via lead 
131; a pump run enable signal from intake-discharge 
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control circuit 140 via lead 141; a pump run enable 
signal from bilge control circuits 150 via lead 151; and 
a separator fault signal from circuit 160 via lead 161. 
The output of pump control circuit 120 includes a 
pump control signal for directly controlling operation 
of pump motor 23", this signal being carried by lead 
23'; and a pump running signal carried by lead 123 for 
transmitting pump running signals to circuits 140 and 
150. 
Pump motor 23 will operate if the manual mode 

switch 11 is either in bilge intake or auto position and 
the power switch is on if the pump enable signals re 
quired for each mode of operation are all sensed at the 
pump control circuit 120. Otherwise, operation of the 
pump will not be enabled and bilge or processed water 
will not circulate through the system. 

In the bilge intake mode, pump motor 23 is enabled 
when the high bilge sensor senses a high bilge level, and 
not enabled when the low bilge sensor 25' senses a 
minimum bilge level. Operation of the motor will only 
be permitted, however, if enabling signals from the 
separator fault detector 160, intake-discharge control 
circuits 140, and valve position comparator circuit 130 
all are providing pump run enable signals. Obviously, it 
is desired to prevent the pump from sucking up air, so 
a minimum bilge level is maintained to avoid this. 
Whenever the bilge level drops below the minimum 
level, pump operation is not enabled. 

In the bilge intake mode, the operating condition of 
the engine or exhaust stack is inconsequential, since 
the purpose of this mode selection is to enable over 
board discharge of processed bilge water when the 
engine is off or the exhaust duct is otherwise not in 
proper flash evaporating condition. Selector knob 14 
would normally be in the "overboard discharge" posi 
tion when bilge intake mode is selected. 

In the mode of system operation, pump operation 
requires, in addition to the enable signals mentioned 
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above, an enabling signal from the stack fault circuits 
100 via lead 107, the source of this signal and its nature 
having been described above. 
The bilge control circuit 150 receives the signals of 

high and low bilge levels through leads 26, 26", from 
sensors 25, 25" in the bilge of the vessel. The high bilge 
signals light 25a is illuminated through circuit 152 and 
a high bilge signal 153 transmitted to the remote unit 
111 whenever a high bilge level is sensed and a pump 
running signal is not transmitted through lead 123 from 
the pump control box 120. The bilge control box 120. 
The bilge control circuit 150 processes the bilge sensor 
signals to output a pump run enable signal through lead 
151 transmitted to pump control circuit 120. 
The intake-discharge control circuits at box 140 re 

ceive input information signals of high and low separa 
tor dome levels through leads 77, and a high oil storage 
level signal through lead 116. Switch 11 is connected to 
circuits 140 through leads 142. The intake-discharge 
control circuit 140 further transmits valve open com 
mand signals when appropriate to solenoid valve 41 via 
lead 42. Oil discharge signal lmap 82 is activated via 
line 143 whenever valve 41 is turned to the oil dis 
charge position and the solenoid 41 is opened. This 
could occur either automatically when the circuits 140 
process inputted information from the dome level sen 
sors 76 to shut the pump 23–24 off and to open sole 
noid valve 41; or when manual switch 11 is set to oil 
discharge position as seen in FIG. 1, which automati 
cally shuts off motorpump unit 23-24 if it is running 
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and opens solenoid valve 41. In each instance that 
opening of solenoid valve 41 occurs, valve 35 is turned 
automatically by circuits 140 to oil discharge position 
which enables communication between water lines 40 
and 31. Bilge water intake lamp 144 connected to cir 
cuits 140 via lead 145 is lit whenever valve 35 is turned 
to the bilge intake position. Circuits 140 receive a 
pump running signal when appropriate through lead 
123. 
System fault detector and alarm circuits at box 160 

sense the operating condition of separator 29 through 
probe unit 79 via lead 80. The water in the area just 
beneath the dome and just above the separator screens 
of the separator 29 should not have more than a certain 
percentage of oil contained therein if separator 29 is 
operating properly. A conductance probe or other 
suitable means for sensing an oil content in the bilge 
water in this area of the separator in excess of a certain 
range is used with appropriate circuits at 160 to detect 
and transmit a signal indicative of separator system 
malfunction or fault to deactivate or prevent operation 
of pump 23-24 and illuminate signal light 81 via lead 
162. The probe 79, of course, could also be located at 
the top of tank 60 and to detect excess oil in the water 
being processed that escapes around the lower edge of 
the dome 61. 
Recorder 90 receives information as to whether the 

system is operating in the stack or overboard water 
discharge mode from line 105 connected to stack and 
overboard circuits 100; and also receives pump running 
signal and position signals of manual mode switch 11, 
as indicated in FIG.2b. As described previously, appro 
priate circuits process the incoming signals to provide 
recordation of one of four functions at any point in 
time; mode switch off, stack discharge with pump run 
ning; pump not running; and overboard discharge with 
pump running. 

In FIG.3, a preferred control panel face 170 contem 
plated for use with control unit 10 of FIG. 1 is illus 
trated in more detail. Various options are available, of 
course, and additional indicator lights may be provided 
to show such functions as engine throttle air pressure 
O.K. engine fuel pressure O.K., as well as other indica 
tions. The lamp test button 180 is provided also as a 
check for lamp burn out in the panel, thus being con 
ventional in control panels of this type. The other indi 
cators and controls on the panel face are numbered 
similarly to their counterparts in FIGS. 1, 2a and 2b. 
The operation of the system will now become evident 

in view of the above description and with reference to 
the drawings. With the power switch 13 on and the 
mode switch 11 set in any position, including off, the 
high bilge light 25a will be lit whenever high bilge sen 
sor 25 detects a predetermined level of bilge water in 
the bottom of the vessel. If the mode selector switch is 
in off position, nothing in the system will function to 
dispose of the bilge water. The recorder 90, meanwhile, 
will be recording the fact that the switch 11 is in the off 
position. 

If the operator of the vessel desires to pump out the 
bilge and dispose of the processed water overboard, he 
turns switch 11 to the bilge intake position and turns 
water discharge control knob 14 to the overboard posi 
tion. Pump motor 23 will then be activated to pump 
bilge water up into the separator and processed water 
out of the separator and overboard through line 43. 
Valve 36, of course, will be turned to enable communi 
cation between water line 32' and overboard line 43. 
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The pump motor will continue to operate until a low 
bilge level is detected at 25"; the level of the dome 61 
in the separator 29 reaches its upper limit; either valve 
35 or 36 is not in its proper position or a separator fault 
is detected by probe 79. Assuming no valve or separa 
tor fault, the normal operation of the system would 
simply result in the bilge being pumped out, with oil 
being separated from the bilge water in the separator 
unit and the processed clean water discharged over- . 
board, with or without a final filtration. While water is 
being discharged overboard, the indicator light 44 is lit 
and the recorder 90 records the time of overboard 
discharge. The pump would autmoatically shut down 
when the bilge has been pumped out to a predeter 
mined low level and would start up again upon the 
detection of a high bilge fluid level. If sufficient oil 
becomes separator from the bilge water, the level of the 
dome 61 in the separator 29 may reach its upper limit, 
in which case the high bilge indicator 25a would be on 
but the pump running signal 23' would not be on. 
To discharge oil 72 from under the dome 71, the 

operator turns knob 11 to the oil discharge mode, in 
which case valve 35 is rotated to cause lines 40 and 31 
to be in communication and causes opening of solenoid 
valve 41 to admit fresh water supply to the interior of 
the separator unit. Admission of water from line 40 into 
the separator backwashes the screens 68 and causes oil 
72 beneath the dome 61 to be discharged through pipe 
70 and line 70' into oil storage tank 73. This causes 
lowering of the dome 61 to its lower limit position when 
most of the oil has been discharged. causing the oil 
discharge control circuits 140 to close solenoid valve 
41 and return valve 35 to the position shown in FIG. 1 
for allowing communication between fluid lines 31 and 
31'. During the oil discharge operation, no water is 
disposed of either through the stack evaporator or the 
overboard line. 

If excessive oil is detected at sensor 79 during any 
stage of operation of the system, the pump motor 23 
and the solenoid valve 41 are respectively shut off and 
closed so that the system returns to a dormant status. 
Likewise if the oil level in the oil storage tank 73 ex 
ceeds a safe level, this being indicated at the "high oil” 
indicator 75'., the solenoid valve 41 will be closed and 
valve 35 returned to the bilge intake position, discon 
necting lines 40 and 31 to prevent further discharge of 
oil from within separator 29. Power failure in the sys 
tem will always cause solenoid valve 41 to close if it is 
open to prevent discharge of oil or separator flooding. 
Operation of the system with the knob 11 set in the 

auto position proceeds as follows. With power switch 
13 on, the engine is started if it is not already running 
and the engine throttle is advanced to the full power 
position. Assuming that the sequencing of events de 
scribed previously in connection with stack fault cir 
cuits 100 occurs, stack evaporation will be permitted 
when the exhaust stack temperature reaches its mini 
mum desired flash evaporation temperature and no 
fault signal is being generated in the system. Upon the 
occurrence of a high bilge condition, the pump is 
started and bilge water is drawn up into the oil-water 
separator for processing, while processed water is 
pumped to the stack for flash evaporation. The pump 
will continue to run, assuming all of the pump opera 
tion enabling signals are being generated until a low 
bilge level is sensed, at which time pump operation and 
stack evaporation or processed water will cease. Upon 
the subsequent occurrence of a high bilge level, the 
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pump operation cycle will again be repeated. When 
ever the dome 61 of the separator reaches its high level 
position, the pump will be automatically deactivated if 
it is running, and the system will go into th oil discharge 
mode of operation as previously described, with valve 
35 being rotated and solenoid valve 41 opened to en 
able water supply under pressure to be admitted to the 
interior of the oil-water separator. This will cause dis 
charge of oil to the oil storage tank, lowering of the 
dome until its low limit position is reached and finally 
the return of valves 35 and 41 to their original positions 
to enable continued pumping of processed water to the 
exhaust stack when conditions are correct for stack 
evaporation. The water discharge control element 14 
may be turned to the overboard position with the mode 
selector switch in the auto position. This will result in 
processed water being pumped overboard through 
water line 43 regardless of the operating condition of 
the engine and the temperature of the exhaust stack. 
As an example of the operation of the system of the 

present invention during preliminary experimental trial 
runs, an inverted dome separator manufactured by 
Hydrovac Systems International was modified to incor 
porate the high and low dome position sensors of the 
present invention and equipped with a conductance 
probe as indicated at 79 in FIGS. 1, 2a and 2b. The 
separator was rated at 4 to 5 gallons per minute (gpm). 
The flow regulator valves 34 and 43' were adjusted to 
let 1 to 1.5 gpm flow to the stack duct from pump 24. 
That is, the separator was utilized at a lower output 
than its rated capacity to ensure a low oil content in the 
processed water until the entire system was adjusted 
and balanced. The engine was rated at 350 h.p. and, at 
full power, produced exhaust gases that stabilized at a 
temperature of about 612 F durig the stack evapora 
tion process, slightly higher before evaporation was 
begun. The oil constituent of the bilge water was 8% 
lube oil having a specific gravity of between 0.88 and 
0.935. The processed water was found to have an oil 
content of less than 2 ppm during one test run and was 
successfully falsh vaporized in the engine exhaust stack 
for the duration of the test at a flow rate of at least 1 
gpm. No adverse effect on the exhaust stack was ob 
served and the system appeared to monitor all its func 
tions in the intended manner. Occasional higher oil 
concentrations in the processed water (up to 30 or 40 
ppm) during other test runs were not found to ad 
versely affect the stack evaporation process. Accumu 
lated oil was removed from the separator in the manner 
set forth in the description above, and the system was 
found to function effectively in the overboard dis 
charge mode. 
While the system incorporating the present invention 

has been described in connection with a preferred em 
bodiment comprising a shipboard bilge disposal system, 
the present inventive concept is considered to be lim 
ited solely by the claims attached hereto. The invention 
can be readily used for disposing of fluid mixtures of 
different specific gravity than oil and water, and the 
total separation and evaporation system could be used 
to dispose of such a mixture originating from a source 
other than the bilge of a floating vessel. 
We claim: 
1. A disposal system for bilge water mixed with an 

other immiscible fliuid having a different specific grav 
ity than water, comprising: a separator means for sepa 
rating the bilge water from said other fluid and produc 
ing clean processed water substantially free of said 
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other fluid; an outlet for the processed water at the 
separator; separator feed conduit means for carrying 
bilge water to the separator; means for supplying bilge 
water to the separator through said separator feed con 
duit means; an internal combustion engine; an exhaust 
duct for carrying exhaust gases from said engine; means 
for sensing the temperature of exhaust gases flowing in 
said duct at a predetermined area of the duct; exhaust 
duct feed conduit means for carrying processed water 
from the separator directly to the interior of the ex 
haust duct through a sidewall area thereof near said 
predetermined area; means for causing flow of pro 
cessed water from said processed water outlet directly 
to said exhaust duct for flash vaporization therof, first 
means for disabling the flow causing means when the 
temperature of the engine exhaust gases are sensed as 
being below a predetermined minimum flash vaporiza 
tion temperature at the predetermined area of the ex 
haust duct; means for sensing whether the engine is 
operating or not; means for sensing the power level 
setting of the engine; second means for disabling the 
processed water flow causing means if the engine is not 
operating; third means for disabling the flow causing 
means if a predetermined power level setting is not 
sensed; and a control system for disabling said pro 
cessed water flow causing means unless and until actual 
operation of the engine, a predetermined power level 
setting of the engine and a predetermined minimum 
flash vaporization temperature are sequentially sensed 
in the recited order by the respective sensing means. 

2. The disposal system for bilge water as recited in 
claim 1, further including an overboard discharge con 
duit for carrying processed water overboard from said 
separator, means for causing flow of processed water 
through said overboard discharge conduit to overboard 
the vessel, and water disposal mode control means for 
enabling selection of either exhaust duct feed mode or 
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overboard discharge mode of disposition of said pro 
cessed water through respectively said exhaust duct 
feed or overboard discharge conduits, but not both 
modes of disposition simultaneously; and further in 
cluding means for recording on a time basis when the 
processed water flow causing means is operative and 
when processed water is supplied to the exhaust duct. 

3. The disposal system for bilge water as recited in 
claim 2, further wherein said means for causing flow in 
said overboard discharge conduit and exhaust feed 
conduit comprises a unitary pump means, said pump 
means drawing processed water from said separator 
processed water outlet, and discharging said processed 
water alternatively to the exhaust duct feed conduit or 
the overboard discharge conduit under the control of 
said water disposal control means, and conduit means 
connecting said separator, pump means, exhaust duct 
feed conduit, and overboard discharge conduit. 

4. The disposal system recited in claim 1, further 
including means for disabling said processed water flow 
causing means until the minimum flash evaporation 
temperature has been sensed for a predetermined time 
interval, indicative of stabilized temperature conditions 
in the exhaust duct. 

5. The disposal system as recited in claim 1, wherein 
said engine is a marine diesel engine which includes a 
fuel oil pump means and a throttle means, and wherein 
said means for sensing whether the engine is operating 
or not includes means for sensing fuel oil pressure and 
said means for sensing power level setting includes 
means for sensing the throttle position. 
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6. In a vessel, a disposal system for bilge water mixed 

with oil having a specific gravity less than water com 
prising: an inverted dome oil-water separator, said sep 
arator comprising an enclosed tank, an inverted dome 
resting in said tank at a normal low limit position, said 
dome having negative buoyancy in bilge water but 
being raisable under the influence of oil accumulated 
beneath said dome to a high limit position, means for 
detecting the said high and low positions of said dome 
and transmitting an electrical signal indicative of said 
positions; separator bilge water feed conduit means 
extending between said separator and the bilge of the 
vessel; a processed water outlet extending betwen said 
separator and a first flow control valve; an oil discharge 
conduit extending between said separator and an oil 
receiving means; a motor driven processed water pump 
having a suction inlet and a pressure outlet; a water 
conduit connecting said separator processed water 
outlet conduit to said pump inlet; an internal combus 
tion engine operable under various power output lev 
els, including a predetermined power level setting; an 
exhaust stack for carrying hot exhaust gases from said 
engine, said exhaust gases being at a predetermined 
minimum flash water vaporization temperature only 
when said engine is operating at said predetermined 
power level setting; means for sensing the temperature 
of said exhaust gases and transmitting an electrical 
signal indicative of said temperature; a stack feed con 
duit for supplying processed water to said stack, said 
stack feed conduit including a spray nozzle inside said 
stack for spraying water in said exhaust gases; a conduit 
for connecting the outlet side of said pump to the said 
stack feed conduit; means for sensing the predeter 
mined power level setting of said engine and transmit 
ting an electrical signal indicative of such power level 
setting; electrical control means for said pump motor; 
means for sensing high level and low level of bilge 
water in said vessel and transmitting an electrical signal 
indicative of such level; an electrical power supply for 
said pump motor, means for causing energization of 
said pump motor through said power supply; said pump 
motor control means including pump energization en 
abling means operative to eanble energization of said 
pump motor only when said engine is operation at the 
predetermined power level setting, said exhaust gases 
are flowing at a predetermined minimum flash evapora 
tion temperature, and said dome is below said high 
limit position, these conditions being sensed respec 
tively through said engine power level sensing means, 
said exhaust gas temperature sensing means and said 
dome position detector means; said pump control 
means causing energization of said pump motor when a 
high bilge level is detected and until a low bilge level is 
detected by said bilge level detectors, and so long as 
energization of said pump motor is enabled; said first 
flow control valve comprising a two-position, three 
way valve; a water pressure supply conduit communi 
cating with said first flow control valve; a normally 
closed solenoid-operated valve in said water pressure 
supply conduit; means for controlling the position of 
said three-way valve to selectively cause, in a first posi 
tion of said valve, communication between said separa 
tor processed water outlet conduit and said pump inlet; 
and, in a second position of said valve, communication 
between said separator processed water outlet conduit 
and said water pressure supply conduit, said valve posi 
tion controlling means normally maintaining said flow 
control valve in said first position and being responsive 
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to said dome position sensors for moving said valve to 
said second position when said dome reaches its high 
limit position and until said dome reaches its low limit 
position, said valve control means returning said first 
valve to its first position at the dome low limit position; 
means for preventing outflow of bilge water from said 
separator when said water pressure is in communica 
tion with said separator processed water outlet conduit, 
and said water pressure supply to said separator caus 
ing discharge of oil from beneath said dome through 
said oil discharge conduit; and said pump motor con 
trol means deenergizing said pump motor while said 
valve is turned to its second position and while oil is 
being discharged from said separator. 

7. The disposal system for bilge water as recited in 
claim 6, further including an overboard discharge con 
duit for processed water; a second flow control valve, 
said second valve being movable to either of two posi 
tions for enabling, when in a first position, communica 
tion between said pump outlet and said exhaust duct 
feed conduit; and when in a second position between 
said pump outlet and said overboard discharge conduit; 
and means for controlling the position of said second 
valve whereby processed water may be selectively dis 
posed of by flash evaporation in the exhaust stack or by 
discharging same directly overboard the vessel. 

8. The disposal system for bilge water recited in claim 
7, further including means for enabling energization of 
said pump motor irrespective of engine operating con 
ditions or stack temperature when said second valve is 
in its second position for enabling selective overboard 
discharge of processed water. 

9. The disposal system for bilge water recited in claim 
8, further including multiple electrically energized indi 
cator lamps for indicating when said exhaust gases are 
at or above said minimum flash evaporation tempera 
ture; when said pump motor is energized; when a high 
bilge level is detected with said pump motor not run 
ning, and when said second valve is in its second posi 
tion, and means for enabling energization of said lamps 
in response to electrical signals derived from said ex 
haust gas temperature sensing means, said pump motor 
control means, said high bilge water level detector and 
said flow control valve position controlling means, 
respectively. 

10. The disposal system for bilge water recited in 
claim 8, further including manual means for disabling 
energization of said pump motor, and further including 
a graphic time-based recorder means, means for con 
necting said recorder to and processing signals from 
said pump control means, said manual pump motor 
energization disabling means, and said second valve 
position control means, whereby a record may be pro 
duced of when energization of said pump motor is 
manually disabled; when processed water is being 
pumped into said stack; when processed water is being 
pumped overboard; and when said pump is not operat 
ling. 

11. The disposal system for bilge water recited in 
claim 7, further including flow valve position compara 
tor means for comparing the actual positions of said 
valves with the command positions thereof, said pump 
motor control means disabling energization of said 
pump motor whenever said comparator means detect a 
variance between the actual and command positions of 
said valves; and visual indicator means for indicating 
when a variance has occurred. 
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12. The disposal system for bilge water recited in 
claim 7, further including flow regulator means in said 
stack feed and overboard discharge conduits for en 
abling regulation of processed water flowrate from said 
pump to said stack and overboard discharge conduits, 
respectively. 

13. The disposal system for bilge water recited in 
claim 6, further wherein said solenoid valve may be 
selectively actuated to an open position, said first flow 
control valve moved to its second position, and said 
pump motor energization disabled for obtaining dis 
charge of oil from said separator irrespective of the 
position of said dome separator above its low limit 
position. 

14. The disposal system recited in claim 6, wherein 
said oil receiving means is an oil storage tank, and 
further including an oil level sensor in said tank and 
means for disabling flow of water pressure to said sepa 
rator whenever said oil level sensor detects a predeter 
mined maximum safe oil level in said tank. 

15. The method for disposing of bilge water from a 
vessel, wherein the bilge water is contaminated with an 
immiscible liquid having different specific gravity than 
water, such as a hydrocarbon, and wherein the vessel 
carries an internal combustion engine including an 
exhaust duct, comprising: 

a. operating the internal combustion engine at a suffi 
cient power level to cause exhaust gases to flow in 
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the exhaust duct at a minimum flash vaporization 
temperature in a specific area of the duct; 

b. separating bilge water from the lighter liquid to 
provide a supply of clean processed water; 

c. sensing via a control system whether the engine is 
operating or not; sensing the power level setting of 
the engine; and sensing the temperature of engine 
gas at the said specific area of the duct; 

d. under regulation of the control system, supplying 
clean processed water from the separator to the 
said specific area of the duct only after sequentially 
sensing that the engine is operating; that the power 
level setting is at a predetermined setting; and the 
exhaust gases flowing through the said specific area 
of the duct are at the desired minimum flash vapor 
ization temperature; and preventing flow of such 
clean processed water to the exhaust duct if the 
foregoing recited sequence of events and condi 
tions are not sensed, and if any one or more of the 
events or conditions ceases to be sensed after flow 
of processed water has begun. 

16. The method recited in claim 15, wherein the 
engine is a marine diesel engine having a fuel oil pump 
and a throttle means, further wherein the step of sens 
ing whether the engine is operating or not is performed 
by measuring fuel oil pressure; and wherein the step of 
sensing power level setting of the engine is performed 
by detecting throttle position. 
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